Association analyses between type 2 diabetes genes and obesity traits in pigs.
To investigate candidate genes involved in human type 2 diabetes (T2D) for obesity-related phenotypes in pigs. Statistical association analyses of genes with fat deposition were realized in a pig reference family constructed by two breeds, Berkshire and Yorkshire. Extensive sequencing was then attempted to discover the causative polymorphism. Genes implied in human T2D development, TCF7L2, WFS1, FTO, SLC30A8, and GCKR, were mapped on Sus scrofa chromosomes 14, 8, 6, 4, and 3, respectively. Only TCF7L2 was significantly associated with five fat traits in pigs. Further investigation demonstrated that one haplotype (HapB), but not the HapA (homologous to the region for human T2D susceptibility where single-nucleotide polymorphism (SNP) rs7903146 is located), is significantly associated with the fat-related traits. In HapB, two SNPs in TCF7L2 exon 8 and intron 10 are significantly associated with five fat traits, and may be in linkage disequilibrium with the causative variant with additive effects on all four backfat traits, and the total lipid percentage. Pigs of genotype TT for the SNP in exon 8 have only one transcript isoform (the one without exon 4), and lower backfat depth. Candidate gene analyses could provide novel ideas about how these genes function in T2D susceptibility in human, and support that the pig can be a suitable model for human obesity and T2D research. Further replication of this research in other pig populations should be considered, so that the possibility of utilizing these genetic markers in pig breeding or in animal model research can be explored.